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(57) Abstract 

CyrqBOCTb H3o6pereHn»: ihtok CHa6aceH HaoopoM anacnraHbEX KOHTaKTHpyiomnx no nepnMerpy c 
BHyTpeHHeft noBepxHOCTfcJo Tpy6tj waHJKeT. Mew^y uaHjaeraMn pacnonoxeH cMa3o^m>rH cocrraB. MaHmeTbi 
HMeioT i^ eHnwHy io ce^einno npo^arnjio-ro<J>pupoBaimoft Tpy6w npo^mnipoBaHHyio no ce ena^HHaM h 
Bbicrynajw noeepXHocTb. Ha BbicTynax MaHxeTbi cna6jKeHbi pe6paMH mecTKOCTH. TKecTKOCTb Manwer Ha 
3TKX ynacTKax pasaa htih 6ojibme jkcctkocth Maimer Ha yMacraax Bna^sm. 2 wn. 



Description [OnHcarac H3o6perensLHl: 



M3o6pcrcmxc othooitch k <rrpoMxejifcCTBy» d wacTHocTH k 3arqwxe MeTamia xpy6 or B03fleficrBEnn 
arpeccuHHbix cpen,, a hmchho k ycxpoHcxBaM jyin HaHeceraiH noKpbrrwft Ha BHyxpeHHK>x> noBepxHocTb 
npoflQmaHo-ro^pHpoBaHHfcix xpy6, wcsioJib3yeMbix b He(^rcra30Boit npoMwraneHHOcm npn peMonxe o6ca#Hbtx 

K0710HH. 

W3Becnia ycxaHOBxa, c noMombio koxodoh ujajixappmecxjac Tpy6t>i rxxfpiipyiox. saxeM nojjBepraiQT 
HopMami3aimH xoKaMM BbicoKoA MacTQTbi (TBM)> h cMa3Ky Tpy6 ocymccrejiHiOT A° M nocne rxxjjpwpoBaHHH 
h, eenn a° ro^pHpoBaHHH CMa3Ky Kpyrnwx Tpy6 ocymecrensnoT H3BecxHbiMH npneMaMn: caMOiranHBOM 
cMa3ouRoro MaTepnana. nHeBMaTHwecKPivf pacnbuieHneM mm noKpwBHbiMH npo6KaMn. xo nocne 
ro(J>pnpoBaHMH CMa3Ky Tpy6 ocyiuccTEjiHiOT c noMombio naKjra, cmomciihom b cMaoKe h npoxHr-HBaeMOH na 
Tpoce. 

KpoMe Toro, cpopeBtnyio cMa3Ky, HaHeceHHyio nepefl ro^pHpOBaHHCM h oKajiMHy kcexanna nocne TBM, xaKxe 
cne^yer yjjanHTb c BHyxpeHHen nooepXHOCXH xpy6bi nepefl BrropiWHoft cwa3KOH. 

M3BecxHa TZKxe ycxaHOBKa pjw HaHeceraiH jkmjjkhx noKpbiBHbix waxepwajioB Ha BHyxpeHmoio noBepxHocxb 
Tpy6 c noMomuo nepeMeu^aionmxcH anacxwHHfaix npo6os c MexaHHMecKHM npHBO/joM. Ona coctohx H3 flByx 
anacTH^Hbix npo6oK, ojnia H3 KOTopbtx nojjBHJ&Ha. B npocrpaHCTBo hiempy npoOKaMM 3ajiHBaioT pacuerHoe 
KomiuecTBO noKpwBHoro Maxepuana h crcaxbiM BOonyxoM, no^aBaeMww nqn io6bixoMHbni flaBJieHneM 0,2 - 
0,3 Mlla. nepeMemajox npo6Kn no TpyoonpoBOfly. npo6™ coojhhox Heo6xojmMyio KOHxaKXHyio 
repMexjWHoexb, a hx napymiwH /maMexp BbiSnpaiox b 3aBHCHM0CXH ox n,aBJieHHn cmaToro B03Hyxa, 
BH3K0CTH noapbiBHoro Maxepnana h bo3moxhocth ocxaBJiemiH nocnejmero b bhac xoHxoro mvsRKoro cjioh 
Ha BHyxpeHHeii noBepxHocxn xpyfjonposona. 

O/niaKo tskhc npo6KH hjih waaxeTbi Henb3H wcnojib30Baxb b ro<|>pnpoBaHHoft Tpy6e > xax KaK Hex KOHxaKxa 
MamseTbi co bccm nepHMexpoM xpy6bi. KoHxaKT uaHser m ixpoflon bHO-rxxJ>piipoBaHHOM xpy6bi 6yn,ex xonbKo 
no Gna^KHaM ro^p, a Ha Bbtcxynax ro<frp BBH^y ero oxcyxcxBMfl c MaHmeTaxra 6y^yx cKannHBaxbca cxxoflbi 
o6ropeBnrero Mexajuia h npe/nJAynjefi CMa3KH. noBxopHan cuasKa nocne o6pa6oxKn TBU xaKme 6ynex 
3axeKaxb Ha 3th HenpimmMaeM hie Maiu&exou ynacxKH. 

3a^aMCR M3o6pcxeHHH hbjihctch noBbrmeHHe Kaiecxsa cMa3Kn c ojn*OBpeMeHHOH onwcxKon BHyxpeHHeft 
noBepxHOCXH nponojibHo-ro^pnpoBaHHOH xpy6w 3a ctiex ooecneTieHMH KonxaKTHOPo npiuieraimH ManxcT no 
nepHMexpy BHyxpeHHeit noBepxHocxia o6pa6axw saeMOH xpy6w. 

nocxaaneHHaH ijejib ^ocxMraexcH xcm. hto MaBj&exbi HMeiox npo^KmipoBaHHyK) c nnaAHHaMH a BbicxynaMH 
noBepxHocxb, HAeHXMwyio ceueHioo KOHxaKXupyiome^ xpy6bi r Ha Bbicxynax waHxeTw cHa6xeHbi pe6paMH 
KecxKocxH, npH 3xom 3KecxKocxb MaiDKCT Ha 3XHX y^acxKax paBoa wm 6ojibme jkccxkocxh Manmex na 
yiiacTKax wx Bnanim. 

KoHxaKXHan noBepxHocxb noflBumHbix m Heno^BitKHbrx MaH»ex H^eHXHHHa BHyxpeHHeMy npoQnrao 
o6pa6axbiBaeMOH xpy6bi no ee nepuMerpy. Tan KaK npo^HJib xpy6br HMeex cnomHyio <j>opMy. cocxomnyio H3 
conpHJseHHbix yuacxKOB Bbicxynoe n Bna^HH, to jyw xoro, uxo6bi waHxexbi He xepHjra yexoHxiHBoexb npn 
npo/JBHJKeHMH b xpy6e, Ha kcaHxexax no BbicxynaM BbmonHeHbi pe6pa aecxKocxH, Koxopbie o6ecneHHBaioT 
pasHOMepHoe nptusaxHe MaHJKex k xpy6e h HaHccemie CMa3KH paBHOMepHMM cnoeM. 

JKecxKOCXb MaHmex paaroroia na enaffHHax n Bbicxynax, xan KaK cima xpenMH c xpyoon Ha Bwcxynax 
6ojibnie r uevi na HnaAraiax. ripw paBHoii mecxKocxM nefyapuaiwin Ha Bbicxynax MaHxex 6y^ex 6onbme, *rro 
Momex npwBecxH k 3axeKarauo pe3MHbi n 6onee 6tacxpoMy ee H3Hocy. Mcnomieirwe pe6ep mecTKOCTH Ha 
Bbicxynax Mourner ynpo«^HHex hx, npHMeM cxeneHb mecTKoexw 3aBMciix ox MapKM pe3HHbi t ee 
anacxHUHOCXH, xomn^Hbi Manmexbi h pa^Mepon iipo^cui hHo-ixxJjpwpoBaHHOM xpy6bi. 

Ha 4>kt\1 M3o6pa«eH o6mwM bhh ycxpoficxBa; Ha 4>wr.2 noKaaaHa b nonepe*moM ceueHHH waHaexa c 
npo<J>HJiKpoBaiiHOH KOHxaKXHOM noBepXHOCXbio. nowemeHHaH BHyxpb npoftanbiio-ro^pMpoBaHHOif xpy6bi, 
pa3pe3 A- A Ha ^Hr.l. 

ycxpoftCTBO cocxoMX H3 Ha6opa HenoAHn»UfbCX MaHmex 1 w Ho^BMJKHOii MaRseTbi 2 c pe6paMH mecxKOCXH 3. 
pacnonoxeHHbix Ha nrroKe ,4 n cxta3iai 5, Koxopafl 3anojmHer npocTpaHCTBo Mexny MaHmeraMH 1h2, a 
xaKJKe co^epjKMT KpbHuxy 6, xoxopaH cocxoiax W3 ocHOBaHMH 7 m 8 h oarjiyniKH 9 co niTyuepoM 10. 
3aKpenneHH0H Ha KOHue npon,anbHO-ro<|)pHpoBaHHOM xpy6bi II, HMeiomeH Hna^HHbi 12 m BbicTynbi 13. 

ycTpoflcTBO pa6oxaex cne^yiomuM o6pa30M. 

Heiio^BiUKHbie MaHMCTbi 1 «ecxKO KpennxcH Ha nrroKe 4 h BBOflHTCH c Topua b npoAonbHo rxxtpwpoBaHyio 
Tpy6y 11, a MaiuKexa 2 iiacamnBaercn na uitok 4 c bo3mo>khocxi>io nepeMemeHMH no orroKy. npocxpaHCXBO 
uemjjy 3thmm ManmeTaMii 3ananHHexc5i CMa30WbiM ctx^TaHOM 5. CodpaHHbie Ha nrroKe MaH*exbi 
npoflBMraiox HHyxpb Tpy6w, 3axeM c Topua Tpy6bi 11 oAesajoT n Kpcrwx ocHOBaiom 7m8h 3an/iyniKy 9 co 
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nrryuepoM 10 pa3i>eMHQtt Rpbnmcn 6. nocne MOHTaxa ycxpoftcrBa Ha Tpy6e 11 *iepe3 nrryuep 10 nojjaercH 
AaancHMe B03jryxa, no^ jjeiicT bmcm Koroporo npoHcxonirr npoflHoateHMe BHyrpH Tpy6t>i MaaxeT 1 h 2 co 
hitokom 4 m CMa3K0ft 5 Meayry hhmm. flpu 3T0M ua6op uenoRBUiKHbix MaHaeT 1 cHMMaeT c BHyrpeHHeA 
noBepxHOCTH npo^onbHo-ro4>pnpoBaHHOH Tpy6u 11 cxapyio cwa3Ky, oKanMHy. a no^HiWHaw MaHmera 2 no^ 
AeftCTBHCM flauneHMH Bocjjryxa cKontowT no urroKy. CMa3Ka 5 BbmaanHBaercH b oaoop Meisjry Mamseroft m 
npo^wneM BHyrpeHHeii noeepxHocrM Tpy6bi 11 u h&hochtch Ha yry noBepxHOCTb. 

ripw Bbccone M3 Tpy6bi 11 nafopa yanscT 1 h 2 nporoeo^srrcH otkjuomchhc nona™ aco^yxa nepe3 nrryuep 10 
a^oHTas pa3*beikiH0il KpwmKii 6. 

Tax KaK MaHmeTbi 1 n 2 hmckjt $opMy npo$fum HapymHoft KoirraKTHOH noBepxHOCTH, H^orrirrayio $opMe 
BHyrpcHHefi noBepxHOCTH npo^onbHO-ro$pxipoBaHHOH TpyCbr 11, to BHyrpeHHHH noBepxHOCTb Tpyow 
paBHOMepHO OHMmaeTCH HenoABHSHbiMH MausccTaMH 1. to ecTb nepejj HaneceHMeM ckia3KM hoboh crapan 
ciua3Ka yn,ajiHercH, a b 3a3op Mewny Mamerofi 2 h BHyrpeHHeii noeepXHocrhJO Tpy6bi 11 BbmaenMBaercH 

KOTOpaH paBHOMepHO HaHOCHTCH no BHyTDCHHeH TIOBepXHOCTH no BCCH HTDlHe Tpy6bl. B KaJKAOM 

Tnnopa3Mepe o6canHbix Tpyo* jyin ornenbHoft TaamHHu npHMCHHercH nnacrbipb. jyiHHa nepHMerpa 
HapyxHofl noeepxHOCTW Koroporo HecKonbKO oonbinc fljmHbi BHyTpcHHew nooepxHOCTH oocanHOH Tpy6bi b 
mirepBarie pewoirra. A Tan KaK n/oma nepHMerpa hjiw KajKnoii TOjirmmw ctchkm cboh, to h BHyrpeHHHH 
npo$ioib nnacTbrpn n/in KasflOH Tommmt>i ctchkh oocannoH Tpy6w paamrqeH h cooTBercTBeHHO 

Heo6xOHMMO CBOe yCTpOHCTBO. 

3aBHCHMOCTb paavtepoB MaiDKeTu or TunopaoMepoB ro^pnpoBaHHbix Tpy6 coe^ena b Tafijnnry. 

npe/yiaraexioe ycrpoHCTBO momct 6biTb Hcnojib30BaHo npw srarxrroaneHKH nnacTbtpefi. npHMeHHeMbix /ym 
BoocxaHOBJieHMH repMeTHHHocna o6canHbix kojiohh HMaMerpoM 140, 146. 168 mm h npyrux pa3MepoB. 

Cne/ryer HMeTb BBnny. mto b 3aBMCMM0crw ot TBep^ocrw pe3HHbi flHaMerp non,BM»HOH MatuseTbi jjgjijkch 
6bfTb paBHbiM ^sraMerpy HenoBWKHbix yaHmer (npH Macno6eH3ocTOHKOH pe3ime cpe^HeH TBepflocroi) hjih 
MeHbine hx HuaMerpa (npH Macno6eH3OCTOHK0H pe3HHe noBbnueHHOM TBepnpcrii). riocnejniee ycjiOBHe yHreHO 
Bnsyx nocnejnrax rpa^ax TaojiMq w. 

McnoJib30BaHHe HaoopereHMH no3BOJiHT nosbiCHTb Ka^ecTBO HaHcceHHH cMaaisn Ha BHyrpeHHioio 
noBepxHOCTb npoflCJibHO-ro<tpHpoBaHHbtx Tpy6 m 3HatofTenbHO coKparHTb TexHOJiorHuecKyio onepanjoo no 
nonroTOBKe Tpy6bi k i§cnanh30BaHioo b cRBaxKHe. 

TasaH Marosera Moser 6biTb npHMeHeHa xaiuse npw o6pa6oTKe irpo^anbHO-ro^pupoBaHHbix Tpy6 r b 
paamTOHbrx ycTpottCTBax, r^e ohm ncnon b3yK>TCH . 
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Claims [4>opifyjia h3o6pctchhjhJ: 



YCTPOMCTBO flJIfl HAHECEHMH CMA3KH HA BHYTPEHHJOIO flOBEPXHOCTb 
nPOnonbHO-roOPMPOBAHHOM TPYBbl, coAepwamee MexaHHHecKMW npHBOfl, iiitok c Ha6opoM 
ajiacnwHbix KOHraKTHpyioTimx no rrepwMeTpy c BHyrpeHHeft noBepxnocrtJO Tpytfbi Manner, 
pacnoJioflaeHHbM Mea^y MaHmeraMH cMcOOWbm cocxao h 3anopia>m y3en. oTjnraaion;eecH tcm, hto 
ManmeTW hmoot HfleirriraHyio ce^erono npoAonwia-no^pHpoBaimoM Tpy6w npo^HnnpoBaHHyio no cc 
BnaflHHaM h HucrrynaM noeepxHocrB, npu 3tom waHmexbi Ha Bbicrynax CHa6meHbi pe6paMM jkcctkocth, a 
KCCTKOCTfo MaHwex Ha 3tmx yHacTKax pacna hjim 6ojiwne xecxKOCTH wairaeT Ha yuacrKax hx Hnajnw. 



Drawlng(s) [MepTeacn|: 




Qui/. 




Qui. I 



AuaMeTp 


Pa3Mep ceMGHMR npoA0/ibM0-ro<t>- 
pupOBaMHbix rpy6. MM 


HaDVXHMI* AMBMeTp MaHXeTW. MM 


HenoflBuxHOM 


noABvi 


IJKHOW 


Tpyou, MM 


M3pyx* 


BMyTpen 




no BblCTV- 

I IU WWW i f 


no enaAW- 


no BMCTy* 


no enaAM- 




HUM A*td- 


Htlft flwa- 


CTeHKW 


1 Id M 




naM 






MeTp no 


uata tin 
Mel p nu 














BwcrynaM 


BnaflMHaM 












140 


108 


62.9 


3 


112 


75 


110 


70 


146 


114 


69.1 


3 


118 


80 


116 


75 


168 


134 


82.0 


3 


138 


95 


136 


90 


178 


138 


84.6 


3 


142 


100 


140 


90 



i 



RU 2016345 CI 



(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract- 
Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1 , the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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